Cytotoxicity of progestrone on human glioblastoma cells is enhanced by the

concomitant exposure to an extremely low-frequency electromagnetic field (50 Hz,
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ﺗﺮﯾﻦ ،ﮐﺸﻨﺪه ﺗﺮﯾﻦ و در واﻗﻊ ﺷﺎﯾﻌﺘﺮﯾﻦ ﺗﻮﻣﻮر ( ﻣﻬﺎﺟﻢMBGﮔﻠﯿﻮﺑﻼﺳﺘﻮﻣﺎ ﻣﺎﻟﺘﯽ ﻓﺮم ):ﻣﻘﺪﻣﻪ و اهﺪاف 
ﺑﻪ ﺑﺎﺷﺪ.ﻣﺎه ﻣﯽ ٢١-۵١ﻣﻐﺰی اوﻟﯿﻪ در ﺑﺰرﮔﺴﺎﻻن اﺳﺖ.ﻣﯿﺎﻧﮕﯿﻦ زﻧﺪه ﻣﺎﻧﺪن ﺑﯿﻤﺎر ﻣﺒﺘﻼ ﺑﻌﺪ از ﺗﺸﺨﯿﺺ اوﻟﯿﻪ 
هﺎی ﺷﯿﻤﯿﺎﯾﯽ و رادﯾﻮﺗﺮاﭘﯽ ﻧﯿﺰ ﺗﺎﺛﯿﺮ ﻗﺎﺑﻞ دﻟﯿﻞ اﯾﺠﺎد ﻣﺮاﮐﺰ ﺗﻮﻣﻮری ﺛﺎﻧﻮﯾﻪ درﻣﺎن ﺟﺮاﺣﯽ ﮐﺎرﺳﺎز ﻧﺒﻮده و درﻣﺎن 
ﺑﻪ ﺳﺮﻋﺖ از ﺳﺪ ﺧﻮﻧﯽ ﻣﻐﺰی  ﺑﺎﺷﺪ ﮐﻪﭘﺮوژﺳﺘﺮون ﺟﺰ هﻮرﻣﻮن هﺎی ﻧﻮرواﺳﺘﺮوﺋﯿﺪی ﺗﺨﻤﺪان ﻣﯽﺗﻮﺟﻬﯽ ﻧﺪارﻧﺪ.
هﺎی ﻧﻮروﺑﻼﺳﺘﻮﻣﺎ و ﮔﻠﯿﻮﺑﻼﺳﺘﻮﻣﺎ را ﮐﺎهﺶ ﮐﻨﺪ.ﻣﺤﻘﻘﺎن درﯾﺎﻓﺘﻨﺪ ﮐﻪ دوز ﺑﺎﻻی ﭘﺮوژﺳﺘﺮون رﺷﺪ ﺳﻠﻮلﻋﺒﻮر ﻣﯽ
اﻧﺪ ﮐﻪ ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ اﺛﺮات ﻣﺘﻔﺎوﺗﯽ ﺑﺮ ﻣﯿﺰان ﺣﯿﺎت ﺳﻠﻮﻟﯽ ﻣﺘﻌﺪدی ﻧﺸﺎن دادهاز ﻃﺮﻓﯽ ﻣﻄﺎﻟﻌﺎت دهﺪ.ﻣﯽ
ای در ﻣﻮرد اﺛﺮات هﻤﺰﻣﺎن ﭘﺮوژﺳﺘﺮون و ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ ﻓﺮﮐﺎﻧﺴﯽ و ﻋﻤﻠﮑﺮد دارو دارد.ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ اﯾﻨﮑﻪ ﻣﻄﺎﻟﻌﻪ
در ﺣﻀﻮر ﺑﻪ ﭘﺮوژﺳﺘﺮون  271Aﺻﻮرت ﻧﮕﺮﻓﺘﻪ در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﯽ ﭘﺎﺳﺦ ﺳﻠﻮل  271Aهﺎی ﺑﺮ روی ﺳﻠﻮل
  ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ. 2-lcbو XABهﺎی ﺳﯿﮕﻨﺎﻟﯿﻨﮓ ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ و ﻧﻘﺶ ﻣﻮﻟﮑﻮل
اﻧﺠﺎم ﮔﺮﻓﺖ.ﺳﭙﺲ از ﻧﺘﯿﺠﻪ  271Aﺑﺮ اﻟﻘﺎ ﻣﺮگ ﺳﻠﻮﻟﯽ  اﺑﺘﺪا ﺗﻌﯿﯿﻦ ﻏﻠﻈﺖ ﻣﻮﺛﺮ ﭘﺮوژﺳﺘﺮونﺗﺤﻘﯿﻖ:روش
دوز  ۴.ﺗﯿﻤﺎر ﺑﺎ ٢.ﮐﻨﺘﺮل١ﮔﺮوه ﺳﯿﺪ ﺷﺪﻧﺪ. ۴هﺎ در هﺎ اﺳﺘﻔﺎده ﺷﺪ.ﺳﻠﻮلﻣﺪه در ﮔﺮوهآﺑﺪﺳﺖ 
دوز  ۴.ﺗﯿﻤﺎر هﻤﺰﻣﺎن ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ ﻓﺮﮐﺎﻧﺴﯽ و ۴.ﺗﯿﻤﺎر ﺑﺎ ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ ﻓﺮﮐﺎﻧﺴﯽ٣ﭘﺮوژﺳﺘﺮون
و ﻣﯿﺰان ﭘﺮوﺗﺌﯿﻦ ﺑﯿﺎن ﺷﺪه ﺑﺎ ﮐﻤﮏ ﺗﺴﺖ  TTM.و در آﺧﺮ ﻣﯿﺰان ﺣﯿﺎت ﺳﻠﻮﻟﯽ ﺑﺎ اﺳﺘﻔﺎده از ﺗﺴﺖ ﭘﺮوژﺳﺘﺮون
  وﺳﺘﺮن ﺑﻼت ﺳﻨﺠﯿﺪه ﺷﺪ.
ﻣﯿﻠﯽ ﻣﻮﻻر در ﺑﺎزه زﻣﺎﻧﯽ  ۶ﭘﺮوژﺳﺘﺮون در ﻏﻠﻈﺖ ﻧﺘﺎﯾﺞ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺸﺎن داد ﮐﻪ ﭘﻮدر : هﺎﯾﺎﻓﺘﻪ
 وﯾﺎلوهﻤﭽﻨﯿﻦ  271Aهﺎی ﺳﻠﻮل %05cI ﺳﺎﻋﺖ ﺑﺎﻋﺚ ٢٧و  ٨۴ﻣﺎﻧﯽ ﻣﯿﻠﯽ ﻣﻮﻻر در ﺑﺎزه ز ٣و ﻏﻠﻈﺖ ﺳﺎﻋﺖ ۴٢
ﺷﺪ.از ﻃﺮﻓﯽ  271Aهﺎیﺳﻠﻮل %05cIﺳﺎﻋﺖ ﺑﺎﻋﺚ  ۴٢ﻣﯿﻠﯽ ﻣﻮﻻر در ﺑﺎزه زﻣﺎﻧﯽ  ١/۵ﭘﺮوژﺳﺘﺮون در ﻏﻠﻈﺖ 
هﺎ لﺳﺎﻋﺖ ﺗﺎﺛﯿﺮ ﻣﻌﻨﯽ داری ﺑﺮ ﻣﺮگ ﺳﻠﻮ ۴٢و٨۴و٢٧ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ ﻓﺮﮐﺎﻧﺴﯽ در ﺑﺎزه زﻣﺎﻧﯽ 
داری ﺑﺮ اﺛﺮ دارو ﻧﺪاﺷﺖ؛اﻣﺎ ﭘﻮدر ﭘﺮوژﺳﺘﺮون ﺗﺎﺛﯿﺮ ﻣﻌﻨﯽﻧﺪاﺷﺖ.هﻤﭽﻨﯿﻦ ﺗﺮﮐﯿﺐ ﻣﯿﺪان ﻣﻐﻨﺎﻃﯿﺴﯽ ﻓﺮﮐﺎﻧﺴﯽ و 
  ﭘﺮوژﺳﺘﺮون و ﻣﯿﺪان ﺑﺎﻋﺚ اﻓﺰاﯾﺶ اﺛﺮ دارو ﺷﺪ. وﯾﺎلﺗﺮﮐﯿﺐ هﻤﺰﻣﺎن 
  
 
ﺠﯿﺘﻧیﺮﯿﮔ ﻪ یوراد دﺮﮑﻠﻤﻋ ﺶﯾاﺰﻓا ﯽﯾﺎﻧاﻮﺗ ﯽﺴﯿﻃﺎﻨﻐﻣ ناﺪﯿﻣ ﻪﮐ داد نﺎﺸﻧ ﻪﻠﺻﺎﺣ ﺞﯾﺎﺘﻧ:لﺎﯾو 
ﯽﻣ ﻦﯾاﺮﺑﺎﻨﺑ.دراد ار نوﺮﺘﺳژوﺮﭘ.دﺮﯿﮔ راﺮﻗ ﺮﺘﺸﯿﺑ تﺎﻘﯿﻘﺤﺗ درﻮﻣ ﯽﻧﺎﻣرد ﺖﺒﺜﻣ دﺮﮑﯾور ﮏﯾ ناﻮﻨﻌﺑ ﺪﻧاﻮﺗ  
 :یﺪﯿﻠﮐ تﺎﻤﻠﮐ )٣ -۶(ﻐﻣ ناﺪﯿﻣ،ﺎﻣﻮﺘﺳﻼﺑﻮﯿﻠﮔ:ﻮﺘﭘﻮﭘآ،نوﺮﺘﺳژوﺮﭘ،ﯽﺴﻧﺎﮐﺮﻓ ﯽﺴﯿﻃﺎﻨز 
Abstract 
Background and Objectives: Glioblastoma multiforme (GBM) is the most invasive, deadly, and 
in fact the most common primary brain tumor in adults. The mean survival of the patient after 
initial diagnosis is 12-15 months. Because of the establishment of secondary tumor centers, 
surgical treatment is ineffective and chemical and radiotherapy treatments have no significant 
effect. Progesterone is one of the neuro-steroid hormones in the ovary that quickly crosses the 
blood-brain barrier.The researchers found that high doses of progesterone reduced the growth 
of neuroblastoma and glioblastoma cells. On the other hand, several studies have shown that the 
magnetic field has different effects on cell viability and drug function. Since no study has been 
performed on the simultaneous effects of progesterone and frequency magnetic field on A172 
cells, this study investigated the response of A172 cell to progesterone in the presence of 
magnetic field and the role of Bax and Bcl-2 signaling molecules. 
 
methods:Initially, the effective concentration of progesterone on induction of A172 cell death 
was determined. Then the results obtained in the groups were used. Cells were divided into 4 
groups: 1. Control, 2. Treatment with 4 doses of progesterone, 3. Treatment with frequency 
magnetic field, 4. Treatment with simultaneous frequency magnetic field, and 4 doses of 
  
 
progesterone. Finally, cell viability was measured by MTT assay and protein expression was 
determined by Western blot analysis. 
 
Result:The results of this study showed that progesterone powder at 6 mM concentration for 24 
h and 3 mM concentration for 48 and 72 h caused ic50% A172 cells and also progesterone 
ampoule at 1.5 concentration in 24 h induced Ic50% of A172 cells. On the other hand, the 
frequency of the magnetic field at 72, 48 and 24 h had no significant effect on cell death.Also the 
combination of frequency magnetic field and progesterone powder had no significant effect on 
the drugs efficiency. But the concomitant combination of progesterone ampoul and magnetic 
field increased the drug's efficiency. 
Conclusion:the result showed that magnetic field can increase the efficiency of progestrone 
ampoule. 
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